Introduction
Some research calls into question whether many individuals' savings behavior can be reconciled with idealized models of life-cycle maximization. See, for example, Laibson's (1996 Laibson's ( , 1997 and Thaler and Benartzi's (2004) examination of myopia and the surveys by Bernheim (2002) and Bernheim and Rangel (2007) . Empirical work, reaching differing conclusions, has focused on such subjects as whether individuals' retirement savings are adequate and, relatedly, the existence of and explanation for a significant drop in consumption upon retirement. 1 Additional studies have shown that retirement savings decisions in 401(k) plans are heavily influenced by employer default rules. See, for example, Madrian and Shea (2001) , Choi et al. (2004) , and the survey by Beshears et al. (2006a) . Relatedly, Beshears et al. (2006b) report that reducing the complexity of the retirement savings decision raises participation rates, and Carroll et al. (2009) show that requiring an active decision significantly raises enrollment. Furthermore, departures from neoclassical optimization may have normative implications. For example, Laibson (1996) estimates that correctives for inadequate savings due to myopia could raise individuals' lifetime welfare to an extent equivalent to almost an additional year's worth of income. Social insurance and tax provisions for retirement savings are often justified by concerns that individuals may inadequately provide for themselves.
Less attention has been devoted to the consequences of non-neoclassical savings behavior for labor supply. This relationship is of intrinsic interest, and its practical importance is great in light of the significant preexisting labor supply distortion due to labor income taxation. If public and private actions that are designed to influence savings -ranging from social security to employer retirement programs -have even a small influence on labor supply, this effect could be of first-order importance in assessing such schemes. Moreover, because various savings policies are motivated in significant part by a belief that individuals' savings behavior may not be optimal, when considering the effect of such policies on labor supply it is appropriate to account for how such non-neoclassical savings behavior may influence labor supply decisions.
In order to address this subject, it is necessary to specify just how individuals do behave if, indeed, they do not fully adhere to the dictates of traditional models. Myopia has received some attention. In addition to the work of Laibson and others on myopia and savings, the implications of myopic savings for labor supply are addressed in Kaplow (2006 Kaplow ( , 2008 . Models of myopia, however, typically assume that individuals are still optimizers; indeed, in some work, the optimization is quite complex, despite being infected by myopia.
The present investigation takes a different path, following the suggestion of Bernheim (1994) , Diamond (2004) , and others that retirement savings may be suboptimal because of the sheer complexity of retirement planning and individuals' inexperience. The motivation is that the pertinent dynamic optimization (requiring knowledge of and computations about asset To pursue this line of inquiry, more must be said about just what individuals actually do. Here it is postulated that they follow a simple savings rule. One possibility is that individuals just do what they are ordered to do. A social insurance system may force them to save a certain portion of their earnings, which may constitute nearly all of their savings. Similarly, some employers' retirement plans may do the same, setting aside a fraction of gross wages to fund retirement benefits. Another possibility is that individuals derive their savings rules from cues in their environment. They might follow rules of thumb recommended by investment advisors or financial institutions, or they may imitate others' behavior; in addition, following such rules may become a habit, continuing to guide behavior without ongoing reconsideration of the underlying motivation. The aforementioned work suggesting that default specifications in employer retirement plans significantly influence many individuals' savings behavior is suggestive of this sort of phenomenon.
Supposing that individuals do follow some such savings rule, more must be said about how they view their savings when they make their labor supply decisions. It seems inappropriate to suppose that they are complete optimizers, taking fully into account the effect of current earnings on savings and how that influences utility in future periods, because such an approach is inconsistent with the view that they are targeted savers in the first instance. Nevertheless, it is necessary to say something about how they view their earnings when choosing labor supply. Because this question has not been studied in depth empirically or analyzed theoretically, the only available approach, taken here, is to examine the implications of a range of assumptions without making claims about their relative plausibility. Of course, understanding these implications can serve as a guide to empirical work aiming to test such behavioral assumptions.
In the first case considered, individuals are assumed simply to ignore that their savings will generate utility from future consumption. This is perhaps the simplest assumption, and it certainly requires no calculations regarding the future. When savings is via mandatory social insurance funded by payroll taxation imposed on employers or through retirement plans funded from wages, all individuals need to examine is their take-home pay, which already reflects withholding for taxes and savings. This assumption has some prima facie plausibility, but it does seem extreme, especially for individuals whose savings are voluntary.
Second, individuals are taken to treat their savings as if presently consumed; that is, their -3 -savings are taken to generate the same utility as would be generated if instead they consumed the funds. In this case, individuals contemplate the consumption utility that would be generated by their after-income-tax earnings, viewing any savings as truly theirs but, being unable to assess its long-run effects on their utility, treat it as a shorthand as if it was like having more present consumption. This assumption is also fairly simple and perhaps extreme in a different way. It is, however, consistent with individuals' savings decisions being easily swayed by employers' defaults and others' advice, behavior that is suggestive of near-indifference regarding nonmarginal changes in how much one saves.
Third, and perhaps most interesting, it is imagined that individuals treat their future consumption as if it has the same marginal utility as present consumption. The rationale for this variant is that individuals might suppose that those who set savings rules have themselves solved the consumption allocation problem and chosen their prescriptions accordingly. For example, designers of mandatory rules in social security or retirement plans or of voluntary targets (investment advisors or default rule architects) might be thought to have individuals' well-being in mind. Even if this view is not taken literally, individuals might believe it as a first approximation and, being unable to analyze the problem further, as a final guideline. Note that this assumption is consistent with individuals changing their savings behavior, even significantly, in response to changes in default rules, the receipt of advice, and so forth. Furthermore, specific findings in the 401(k) literature, in addition to those on direct responses to default rules, support the notion that defaults and other employer actions are treated as advice. For example, Madrian and Shea (2001) note that participants hired before automatic enrollment went into effect but who do not begin to participate until afterward are more likely to invest in the default fund, and Beshears et al. (2006a) report that when an employer match goes to employer stock, employees' contributions to employer stock are higher.
The body of the paper, section 2, presents a simple model and uses it to examine the effect of changing savings rates on labor supply under each of these three assumptions. In the first case (in which individuals ignore future consumption), raising the targeted savings rate has an effect qualitatively similar to that of raising the marginal income tax rate, so if labor supply is upward sloping, labor supply falls. In the second case (in which savings are treated as if consumed presently), raising the targeted savings rate has no effect on labor supply. In the third case (in which savings are treated as if they are optimal), raising the targeted savings rate raises labor supply, and this is so regardless of the slope of the labor supply curve.
Section 3 offers concluding remarks. It is emphasized that, although none of the assumptions examined here may have high, universal descriptive accuracy, perhaps there is some truth in each of them. Additionally, because they span a substantial range, significant illumination of potential labor supply effects is provided. In any event, the analysis suggests avenues for further analytical and, especially, empirical work. 4 It would be straightforward to allow a nonzero intercept in the tax schedule, corresponding to a uniform lump-sum tax or transfer or representing virtual income in a nonlinear scheme (although in the latter case some expressions below would have a further term for the change in the marginal tax rate with respect to income). There would be little qualitative effect on the results. For further analysis of how unearned income influences the values of ρ for which labor supply is upward sloping, see Chetty (2006) .
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Analysis

Model
Consider a two-period model in which individuals supply labor, l, in the first period at the wage w and allocate disposable income between consumption, c 1 and c 2 , in periods 1 and 2 respectively. To focus on the issues at hand in a clear and concrete fashion, suppose that individuals' actual utility -which is what they would maximize if they were neoclassical optimizers -takes the following simple form:
where δ is the subjective discount factor and z measures the disutility of labor effort, with zN > 0 and zO > 0. (Note that δ is taken here to be a real trait of individuals' utility, for purposes of assessing social welfare.) The positive constant ρ is the coefficient of relative risk aversion, utility from consumption in each period taking the constant-relative-risk-aversion form (where it is understood that, when ρ = 1, utility from consumption c i is instead given by ln c i ). Individuals are assumed to be subject to a linear income tax with marginal rate t, and savings earn interest at the rate r, so their budget constraint is
Neoclassical optimizers' first-order condition for consumption allocation between the two periods (which can be determined by solving the budget constraint (2) for c 2 , substituting it into expression (1), and differentiating) is ( ) (
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Non-neoclassical savings behavior is described here by the assumption that individuals' savings is set at a specified proportion α of disposable income y = (1!t)wl. The motivations, discussed in the introduction, include the possibility that α represents the degree of forced savings through social security (let us suppose an actuarially fair scheme) or employers' retirement plans, or a target savings rate determined perhaps by a default rule in employers' 5 Social security -and all of the other methods of savings postulated here -are taken to be actuarially fair in order to focus on the effect of non-neoclassical savings behavior. Note that, in the presence of a tax on labor income, the assumption that social security is actuarially fair is primarily a matter of notational convenience, for any difference between taxes and expected benefits at a given income level could instead be understood as a component of the labor income tax. Nevertheless, actuarially unfair schemes raise the further question of individuals' perceptions regarding the subject and how these, in turn, should be formulated in a behavioral utility function.
6 Ordinarily, marginal effects on labor supply have no first-order effect on individuals' utility (the envelope theorem) but do affect government revenue, which has a positive shadow value in the optimal income tax problem. In the present setting, there is the further subtlety that the envelope theorem is applicable to individuals' behavioral utility functions, which diverge from their normative utility functions. In any event, no attempt is made here to undertake a complete welfare analysis of any particular policy.
-5 -retirement plans, the suggestion of investment advisors, or imitation of others' savings behavior. 
For example, in the case in which ρ = 1 (so that consumption utility is ln c i ), α* = δ/(1+δ), and the fraction of income consumed in the first period is 1!α* = 1/(1+δ).
If α had no effect on labor supply, the optimal α would be given by α* in expression (5). Raising α from 0 to α* would raise individuals' utility, and further increases beyond α* would be welfare reducing. The focus of the analysis to follow is on whether this characterization requires modification in light of the possible effect of α on labor supply, which as will be seen depends on how individuals' labor supply is determined. Because of the preexisting distortion due to labor income taxation, positive (negative) effects on labor supply will tend to be desirable (detrimental). 
Future consumption ignored
The first case to be considered is that in which our non-neoclassical individuals treat what they save as if it vanishes, which in many settings corresponds to focusing solely on their paycheck. In this case, the behavioral utility function -i.e., that which is relevant for determining individuals' labor supply but not their actual, experienced utility over time -is 7 See Chetty (2006) . This point is also apparent from considering the labor supply curve directly. In this case, -6 -( ) ( , , ) ( 
To interpret expression (8), begin with the denominator. We know from individuals' second-order condition (and it can readily be confirmed directly) that d 2 u/dl 2 < 0, so the denominator as a whole is positive. Accordingly, the sign of the labor supply effect is given by the sign of ρ!1.
It is useful to compare expression (8) to that for the effect of a change in the marginal tax rate on labor supply, which is
These expressions are nearly identical, the only difference being whether 1!t or 1!α appears in the numerator, a difference in scaling effects that is apparent from the expression c 1 = (1!α)(1!t)wl.
The magnitude of the income effect relative to that of the substitution effect (which is "1" in the term ρ!1) is indicated by ρ. When the curvature of utility with respect to consumption (risk aversion) is low -below 1 -the substitution effect dominates, so raising α reduces labor supply, just as does raising t. When curvature is high -above 1 -the income effect dominates and raising α or t raises labor supply.
7
To summarize the present case, raising the savings rate α
is qualitatively similar in its effect on labor supply to raising the preexisting income tax rate t. 
Future consumption as if it is consumed presently
The second case is that in which individuals treat what they save as if it is consumed presently. In this case, the behavioral utility function is ( ) ( , , ) ( ). 10 1
It is obvious from expression (10) that labor supply is independent of α. In any event, if one differentiates the first-order condition for labor supply l implied by expression (10) 
Future consumption as if it has the same marginal utility as present consumption
The final and most interesting case to be considered is that in which individuals treat what they save as if it has the same marginal utility as present consumption. Recall that the motivation for this assumption is that individuals behave as though those who set the savings percentage -designers of social security or private retirement plans, investment advisors, others who are imitated -have solved individuals' consumption allocation problem optimally.
In this case, it is supposed that individuals behave as if, at the savings rate α, the firstorder condition (3) for the allocation of consumption over time holds. A feature of the optimum is that the individual would be indifferent between allocating an additional dollar to present versus future consumption. When the individual contemplates earning an additional dollar, therefore, the total marginal utility it produces when allocated 1!α to present consumption and α -8 -to savings that fund future consumption -which in fact it will be -will be the same as the marginal utility that the dollar would produce if the individual were to allocate the entire dollar to present consumption. Accordingly, all that individuals need to know is their marginal utility of present consumption. The fraction 1!α of their earnings will actually be devoted to present consumption, but they will gross up the resulting marginal utility to the level it would be if the full marginal dollar were consumed presently (at the actual current marginal utility). Thus, the individual behaves as if future consumption per se may be ignored while the marginal utility of present consumption is weighted by the factor 1/(1!α). In choosing labor supply, therefore, we can treat individuals as if they maximize the behavioral utility function ( ) ( , , ) ( , consistent with the foregoing explanation.
The first-order condition for labor supply in this case is ( ) ( ) .
This expression may be compared with expression (7) for the first case, in which future consumption is ignored. That expression had the additional term 1!α, which is absent here because it is offset by the fraction 1/(1!α). Differentiating expression (13) with respect to α, rearranging terms, and making appropriate substitutions yields ( ) ( )
To interpret expression (14), it is useful to compare expression (8) for l α in the case in which future consumption is ignored. There are two differences. Most obviously, the "!1" in the numerator of expression (8) -corresponding to the substitution effect -is absent from expression (14). Second, the magnitude of the income effect (ρ) in expression (14) is higher relative to that in expression (8) because here it is grossed up by the factor 1/(1!α).
Both differences are in accord with the intuition behind the behavioral utility function (12). Because individuals in the present case behave as if α was selected in light of their marginal utility of future consumption -taken to be equated with the marginal utility of present consumption -a higher α, which reduces present consumption and thus raises the marginal utility of present consumption, indicates a greater value to raising labor supply (a sort of income effect, and one that is applicable both to present consumption itself and, by implication, to what is saved). Furthermore, there is no analogue to the substitution effect because in the present 8 Supposing that labor supply is upward sloping so that raising the savings rate reduces labor supply in the first case, it is still true that the income effect may substantially (although not completely) offset the substitution effect, so it may not take very much weight on the present case for the overall labor supply effect to be positive.
-9 -formulation individuals do not perceive anything to be taken from them when savings are raised. Because the first effect is unambiguously positive and the second is zero, the net effect is positive as well. 
Consistent with the previous suggestions, a higher level of θ -that is, more weight on the present case -implies that the income effect is stronger and the substitution effect is weaker relative to the first case, in which the targeted savings rate acts like a tax.
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Compare expression (8). At its highest value, θ = 1, the income effect is weighted by 1/(1!α) and the substitution effect is zero, as in expression (14). 
Conclusion
The effect on labor supply of raising savings rates of non-neoclassical individuals depends on how such individuals conceive of the savings that they undertake. When they ignore future consumption entirely, raising the targeted savings rate acts much like raising the labor income tax rate. When they instead treat their savings as if consumed presently, raising the targeted savings rate has no effect on labor supply. Finally, in the interesting case in which they treat their savings rule as implicitly reflecting an optimal allocation of consumption over time, 9 See also note 6 on the implicit assumption in the present analysis that the savings schemes examined are actuarially fair. Social security raises other issues, especially regarding individuals' information and beliefs about future benefits. For example, concerns about the misunderstanding of benefits motivate suggestions to provide clearer statements to individuals of how their future benefits accrue as they work and also proposals to pre-fund social security in the form of defined-contribution plans. Also relevant is political uncertainty, on which see Dominitz, Manski, and Heinz (2003) . 10 Just as optimal savings behavior equates marginal utilities across time, optimal insurance equates marginal utilities across states, so even the third, somewhat more refined, variation of the behavioral utility function for labor supply could be applied directly to insurance.
-10 -raising the targeted savings rate increases labor supply without regard to the slope of the labor supply curve.
These results are important because changes in labor supply have significant, first-order effects on welfare due to the preexisting distortion on account of labor income taxation. For example, if the first model is correct, even actuarially fair social security may impose a high distortionary cost, whereas if the third model is correct, social security may, in addition to improving individuals' intertemporal consumption allocations, produce a substantial offset to the distortionary cost of the income tax.
9
Important extensions of the present analysis would include the introduction of heterogeneity regarding both savings behavior and the behavioral utility function that determines labor supply. Additional aspects of complexity that motivate the satisficing approach, such as uncertainty about future earnings, health, and longevity, should also be considered. In addition, the problem could be extended to multiple periods and, in particular, to embrace the decision when to retire, perhaps supposing that, as retirement nears, individuals pay more explicit attention to savings role in supporting future consumption. Finally, note that the approach undertaken here with regard to paternalistic savings might also be employed to study paternalistic insurance, again whether mandatorily provided by the government or employers or voluntarily purchased on the basis of advice or imitation rather than explicit optimization. In an analogous model, it seems plausible that similar results would be obtained.
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As mentioned in the introduction, it is not claimed that any of the three cases examined here depict reality, or, if so, for what proportion of individuals. Perhaps other assumptions about labor supply are more apt, at least for some savers. Accordingly, future empirical work should not only continue to examine savings behavior per se but should also begin to explore how nonneoclassical savings behavior relates to labor supply decisions. An implication of the present analysis is that examination of the labor supply effects of social security, pensions, and other provisions that are aimed at savings may provide a basis for choosing among the sorts of models considered here.
